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1. Introduction

Basinwide waterquality managemenplans are required under General Statute 121%5.8B. The plans
evaluate point and nonpoint sources of pollution using biological and ambient wateryqdati as well as
computer modeling and analysis. The plans for flyeriver basins are reviewed and revised by the
EnvironmentaManagementCommissiofEMCHht least every ten years to reflect changes in water quality,
improvements in modeling methods, provements in wastewater treatment technology and advances in
scientific knowledge. The plans are also reviewed to ensure waters of the state are meeting their designated
uses or if management strategies need to be modified. The basinwide gty management plans are

y2i NHzZ ST K26SOSNE dalye gF SN ljdzZfAGe adl yRINR 2NJ
applicability that implements a basinwide watguality management plan is a rule and must be adopted in
Article 2A of Chapter 1I50BF (G KS DSy SNI f { G Gdzi Sadé

To analyze surface water availabilitjhe Division of Water Resourcé3WR)uses hydrologic modgl The
models arebased on historic streamflow datnd capture the effects of current management protocols,
surface water withdrawls and wastewater discharges over the range of streamflows in the historic flow
records.The models can be useddwaluate the potential effects on surface water availability produced by
anticipated changes in water demands and management regiffes.malels are also used to evaluate
potential impacts of permit decisioriacludingthe approval of water supply allocations frolakes and
reservoirsor approval of surface water transfefBhe models are available to anyone who requests access
and can be usetb evaluatepotential flow impacts from proposed projects ardentify flow conditions,

the reoccurrence of which, could produce water shortages limiting the ability to meet expected demand
The models also evaluathd possible magnitude of the@ater shatages By statute, the models are subject

to a 63day comment period and must be resubmitted to the EMC if there are substantial comments and/or
updates.Currently, DWR hosts hydrologic models for the-Hamlico Roanoke and Broad Riveasins
along withthe combinedCape FeaNeuse Rivebasinmodel. A hydrologic model is also available for the
CatawbaWateree Rivebasin.Efforts are underway to developadelsfor the French BroadVatauga and
New River basins. A combined model will be developed fo¥Watauga and New Rivéasirs.

Session Law 2034813 combined the former Divisioof Water Quality (DWQ) witBWR which resulted in
developing data management schemes and plannimtiatives to support the creation of integrated
basinwideplansto addressvater quality and quantity issuesiformation presented in the combined plans
supports a variety of state and local programs aimed at protecting and improving keataircesn North

/' NREAYIl Qa & (idsiBdries fvater iidouztSiddBied dotuniaied in basinwideplans provide
support for local governments, natural resource groups, researchers, soil and water agencmbhernd
state and local agencies in identifying current water resource issues, potential impacts from existing
conditions and pantial project areas to focus restoration, conservation or preservation activities to
protect water quality

5 2 w @asirwide planning program also takeadvantage ofstakeholder input Stakeholders provide
information essential to protecting and enhancimgtershed water quality and issues associated with
reliability of water supplies. Partnering stakeholders typically include watershed associations, land trusts,
water quality monitoring coalitions, soil and water conservation districts, public waterragstnd other
federal, state, and local agencies. DWR staff members regularly assist municipal water systems with
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developing and updating their local water supply plassvell as provide essential water quality data when

available

For implementation, te basinwide planning program relies heavily on other branches and sections within

the Department of Environmental Quality (DE@MWRand other stateand localagencies to implement
water quality improvement practices. This can be through regulatory diwesand/or voluntary measures.

If a management strategy is in place, the plans provide detailed updates on the implementation of that

strategy including successes, additional needs or changes that may require rule making or legislative action.

DWR is expating the capacity to present integrated basin plans electronically, increasing the availability
LJdzo f A O QBasitwadd f A ( &
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water
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resource management
resources/planning/bashplanning
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plans are available athttp:/deq.nc.gov/about/divisions/water
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General Statue 14315.8B(d) requires that theCommission and the Department report to the
Environmental Review Commission (ERC) on an annual basis. The reporsipobggess on developing

and implementing basin plans as well as public involvement and education. The report alsosiaclude
G O 2 ydOofhyr (polliitants Rlghtified Anfthe Kdbilsedad Y S G |
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issues is addressed.
Table 1: Report Topics and Sections
Section 4: Section 6:
. Section 1: | Section2: Plan| Section 3: | Statewide | Section 5: L
Report Topic : - Basin
Introduction | Development | Challenges| Issues/ Monitoring .
Summaries
Concerns
Progress in
) X X X
developing plans
Progress in
. . X X
implementing plans
Public involvement X X X X X
Public educatio X X X X
Concentration of
X
heavy metals
Pollutants identified
. X X X X
in surface water

2. Basin Plan Development
Currently, the Broad, Cape Fear, Chowan, Pasquotank, Weatadd&/'hite OalRiver Basin Water Resource
Plans are under developmemlong with indepth water quality assessments and recommendations for

improving water quality, these integrated water resource plans will include detailed evaluations of surface

water availability. Whenever possible, the plans will also include informatiout future water demands

and groundwater use. Tabllists the 17 river basins within North Carolina and the schedule for DWR

monitoring, planning and implementatiofigure 1 shows the basin boundaries.
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http://deq.nc.gov/about/divisions/water-resources/planning/basin-planning
http://deq.nc.gov/about/divisions/water-resources/planning/basin-planning

Table2: Basin Plaming Schedule

Last EMC Next NPDI.ES Biological Quantity Quality Web Links
. . Permits Lo to
River Basin | Approved Plan Basinwide Model Model/ .
Renewal o Executive
Plan Update Monitoring Platform Strategy
Year Summary
Chowan 2007 2018 2017 2020 n/a NSW CHO
Pasquotank | 2007 2018 2017 2020 n/a NCDP PAS
Watauga 2007 2018 2017 2018 OASIS WAT
White Oak | 2007 2018 | 2017 2019 nla Eg"\‘/’vR" WOK
Broad 2008 2018 2018 2020 OASIS BRD
Neuse 2009 ggigi 2018 2020 OASIS NSW NEU
Haw R-
Cape Fear | 2005 2018 2016 2018 OASIS NSW; Mid | CPF
CK NCDP
. 2018
Yadkin 2008 2019 2018 2016 NCDP YAD
Lumber 2010 2019 2019 2016 LBR
Catawba 2010 2019 2020 2017 CHEOPS CAT
French 2011 2020 | 2020 2017 OASIS FBR
Broad
New River 2011 2020 2016 2018 OASIS NEW
Hiwassee 2012 2021 2017 2019 TVA HIW
Little 2012 2021 | 2017 2019 TVA LTN
Tennessee
Roanoke 2012 2021 2017 2019 OASIS 216 Study | ROA
Savannah 2012 2021 2017 2019 n/a SAV
TarPamlico | 2015 2023 2019 2017 OASIS NSW TAR

NSW = Nutrient Sensitive Waters, NCDP = Nutrientriarievelopment Plan,
* NSW Strategy and regulatory update prior to NPDES permits renewal; Full plan completion 2019.
n/a ¢ currently hydrologic models are not being developed for coastal areas.

6|Page



https://ncdenr.s3.amazonaws.com/s3fs-public/Water%20Quality/Planning/BPU/BPU/Chowan/Chowan%20Plans/2007%20Plan/Executive%20Summary.pdf
https://ncdenr.s3.amazonaws.com/s3fs-public/Water%20Quality/Planning/BPU/BPU/Pasquotank/Pasquotank%20Plans/2007%20Plan/Executive%20Summary.pdf
https://ncdenr.s3.amazonaws.com/s3fs-public/Water%20Quality/Planning/BPU/BPU/Watauga/Watauga%20Plans/2007%20Plan/Executive%20Summary.pdf
https://ncdenr.s3.amazonaws.com/s3fs-public/Water%20Quality/Planning/BPU/BPU/White%20Oak/White%20Oak%20Plans/2007%20Plan/Executive%20Summary.pdf
https://ncdenr.s3.amazonaws.com/s3fs-public/Water%20Quality/Planning/BPU/BPU/Broad/Broad%20Basin%20Plans/2008%20Plan/OverviewShortB.pdf
https://ncdenr.s3.amazonaws.com/s3fs-public/Water%20Quality/Planning/BPU/BPU/Neuse/Neuse%20Plans/2009%20Plan/Summary.pdf
https://ncdenr.s3.amazonaws.com/s3fs-public/Water%20Quality/Planning/BPU/BPU/Cape_Fear/Cape%20Fear%20Plans/2006%20Plan/executive%20summary.pdf
https://ncdenr.s3.amazonaws.com/s3fs-public/Water%20Quality/Planning/BPU/BPU/Yadkin/Yadkin%20Plans/2010%20Plan/1_Yadkin%20Summary01-09.pdf
https://ncdenr.s3.amazonaws.com/s3fs-public/Water%20Quality/Planning/BPU/BPU/Lumber/Lumber%20Plan/2010%20Plan/Executive%20Summary.pdf
https://ncdenr.s3.amazonaws.com/s3fs-public/Water%20Quality/Planning/BPU/BPU/Catawba/Catawba%20Plans/2010%20Plan/Basin%20Overview.pdf
https://ncdenr.s3.amazonaws.com/s3fs-public/Water%20Quality/Planning/BPU/BPU/French_Broad/French%20Broad%20Plans/2011%20Plan/French%20Broad%202010%20Plan.pdf
https://ncdenr.s3.amazonaws.com/s3fs-public/Water%20Quality/Planning/BPU/BPU/New/New%20Plans/2011%20Plan/Executive%20Summary.pdf
https://ncdenr.s3.amazonaws.com/s3fs-public/Water%20Quality/Planning/BPU/BPU/Hiwassee/Hiwassee%20Plans/2012%20Plan/1_HIWsummary.pdf
https://ncdenr.s3.amazonaws.com/s3fs-public/Water%20Quality/Planning/BPU/BPU/Little_Tennessee/Little%20Tennessee%20Plans/2012%20Plan/1_LTN%20Summary.pdf
https://ncdenr.s3.amazonaws.com/s3fs-public/Water%20Quality/Planning/BPU/BPU/Roanoke/Roanoke%20Plans/2012%20Plan/Executive%20Summary.pdf
https://ncdenr.s3.amazonaws.com/s3fs-public/Water%20Quality/Planning/BPU/BPU/Savannah/Savannah%20Plans/2012%20Plan/SavannahBasinPlan2012.pdf
http://portal.ncdenr.org/c/document_library/get_file?p_l_id=38446&folderId=22073415&name=DLFE-103630.pdf
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2.1. Public Involvement and Educational Opportunities

An important component to basinwide planning is public involvement and public educatiarvariety of
basinwide water quality and quantity issues. DWR Planning Section staff participate in many aspects of
stakelolder interactions which range from requesting specific feedback on new rules and environmental
protection measures to requests for data for watershed planning and assessment and basin plan
development. Basin planners work with the public and resourcerames daily and act as a clearinghouse

for all basin related information.In the course of developing a basin plan, staff work directly with specific
watershed stakeholders and resource agencies with the knowledge of a specific area or concern in the
badn. The amount of interactions can vary depending on the stage of the plan development pr@aess.

this annual reporting periotvhile developing the six plans listed above, staff worked directly with several
soil and water conservation districts (SWCEgional Natural Resource Conservation Service (NRCS)
offices, local governments as well as fanofits and watershed groups throughout the basi&anners

have presented water quality and quantity information at several venues, including the 201ifewild
Resources Commission (WRC) Wildlife Action Plan (WAP) Regional Workshops, Watershed Stewardship
Network Workshops as well as participated in watershed meetings around the dfatecation and
stakeholder interactions are a critical aspect of basimwuianning. This is where implementation and
water quality improvements begin.

3. Challenges
There arananychallenges in identifying nonpoint sources of pollution. Theskidelimited data, source
identification, contaminant or pollutant identificatiomndavailable analytical software.

3.1.Limited Data

Due to limitedavailable datait is difficult to account for all nonpoint sources of pollution. G.S.- 143
215.8B(a)(1) states that tHEMC'shall consider the cumulative impacts"” of "all activities acrassea basin

and all point and nonpoint sources of pollutants, including municipal wastewater facilities, industrial
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wastewater systems, septic tank systems, stormwater management systems, golf courses, farms that use
fertilizers and pesticides for cropsylpic and commercial lawn and gardens, atmospheric deposition, and
animal operations." The spatial location of many point sources of pollution are readily available. Many of
these facilities are often required to keep records of effluent concentrattbascan then be used by the
DWRto assist with identifying impacts to water quality. The amount and type of fertilizers, pesticides or
herbicides used on farms, golf courses, public and commercial lawn and gahdevesver, imnot readily
available. In addion, the location of poultry operations that utilize a dry waste management system and
the fields on which the waste is appliage not easily accessible or knowBWRworks with several local
agencies to identify potential nonpoint sources of pollutiorl dime types of activities that may be impacting
water quality in the area, but data is usually not available to quantify the amount of fertilizers, pesticides,
herbicides or dry waste applidd land

3.2.Unknown Sources

Compounds of nitrogen and phosphorug anajor components of living organisms and thus are essential
G2 YIAYGFEAYy fAFS® ¢KSAS O2YLRdzyRa | NB 02ftSO0GABS
introduced to an aquatic ecosystem from municipal and industrial treatment processes or froroff

urban or agricultural land, the growth of algae and other plants may be accelerated. Data collected over
the past several years indicate that organic nitrogen is increasing throughout the (Eigtee4). The
sources of the organic nitrogen in theuatic system is not well understood at this time. Groundwater,
legacy sediments, biosolids application, atmospheric deposition as well as changes to streamflow and its
impact to permit limits may also be contributing to the increased nutrient valuestidddi research and
analytical tools are needed to helppWRunderstand the source of increasing organic nitrogen and how to
properly manage this load. In addition, more detailed reporting on agricultural best management practices
(BMP) and changes to opéians (i.e., moving from crop production to animal operation) could assist with
identifying nutrient sources and appropriate BMPs to address the source.

3.3. Full Integration of Water Quality and Quantity Planning

The basimplans include information about watequality and quantity. Howevefully integratingboth
aspects and offering recommendations to protect amhanceinstream and offstream usess a challenge
due to data gapandinterpretationas well agjoverning policies and federal mandatetated t water
resourceprograms Environmentabhnd humarhealth standards are establishég the US Environmental
Protection Agency HPAto meet federal requirementander the Clean Water A¢CWA) and
the SafeDrinkingWater Act (SDWA), while maintaining ayieate flows associated wittiederalactionscan

be evaluated through thé&lational Environmental Policy Act (NERAfprmation on all entities that
withdraw water and water use data, howevés,managed by state policies and the overarching umbrella
of riparian rights within the state.

Hydrologic models are used tieterminethe places, times, frequenciesd intervals in which water may
be inadequate to medtnown water demandslo better incorporatdlows to protect water uses, including
ecological inégrity, dataare needed for points ahterestthroughoutthe basingo assess flow and water
availability. Including these points of interasithin a hydrologic modatan assist with determining when
off-stream uses (drinking water supplies, manufactgriandindustrialuses, thermoelectric power
generation)cannot be met or when aquatic communities may be impactetlVRworkscooperativelywith
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public and private entitieseeking water supply on sigpecificprojectsto establish flow regimes necessary
to maintainaquatic habitatNorth Carolina is not aloni understandinghe complexities of water quality
and quantity.Understanding how fluctuations in water quantity affect water quality is critical to
protectingall waters of the state.

3.4. Analytical Tools

DEG@s in the process of developingtatewide integrated data management system to replace the current,
segmented system. This process was initiated several years ago, and is-@ivisidtnal producthat will
improve efficiencies and duplicativefforts. This data management system will not only albWRto
analyze data in a more-gepth and efficient manner but will also Y LINE @ Sabilfiy2torsknée data and
analytical results with the public in a variety of outputs as well as provide mawgate and upo-date
sampling results.

4. Statewide Water Quality/Quantity Issues

Table3 provides a quick glance of major issues that are identified in each of the 17 river basins. Several
issues span all the basins and include biological impairments bddgahs, potential impacts from
agricultural operations and emerging contaminants.

4.1.Biological Impairments and Habitat Degradation

Many of the biological impairments across the state are due to poor and degraded aquatic habitat. While
seen statewide, degdation is increasingly obvious in urban and suburban areas where large impervious
surface areas are resulting in greater stormwater runoff, higher peak flows (flashy streams) and lower base
flows. Streambank and instream habitat erosion along with elevlatdaldity and increased concentrations

of pollutants are making it difficult to protect sustainable aquatic populations. Pesticide and nutrient
management from urban and agricultural lands, disconnected or reduced floodplains, animal access to
streams, ad damaged or aging wastewater collection systems are also identified as key contributors to
poor aquatic habitats. Maintaining @stablishingriparian buffers could potentially minimize the impact
from stormwater overland flow by reducing pollutants aridlslizing stream banks. In additioadopting
stormwatermanagement in areashere stormwater management is not required as well as education and
outreach could also assist with improving aquatic habitats statewide.

4.2.Algal Blooms

Several algal blooms wereported across the state over the past year including the Neuse, Cape Fear,
Chowan, Pasquotank, French Broad and Little Tennessee River basins. Data collected at the ambient water
guality monitoring stations over the past several years indicates thaardcgnitrogen is increasing
throughout the state and these increases are offsetting nitrogen reductions made as a result of rules
established for nutrient sensitive waters (NSWirrently, he sources of the organic nitrogen are not well
understood. Groudwater, legacy sediments, biosolids application, atmospheric deposition as well as
changes to streamflow and its impact to permit limits may be contributing to the increased nutrient values.
Additional research and analytical tools are needed to B¥fgunderstand the source of increasing organic
nitrogen and how to properly manage this load. In many areas, there is a direct connection between
groundwater and surface water and understanding the potential for groundwater to transport nutrients
from biosolis and wastewater land application fields to surface water is critical in identifying potential
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sources of organic nitrogen. In addition, more detailed reporting on agricultural BMP and changes to
operations (i.e., moving from crop production to animal ag@n) could assist with identifying nutrient
sources andhe appropriate BMP to address the source.

4.3.Impacts from Agricultural Operations

Understanding the impacts from largeale agricultural operations can be challenging due to minimal
monitoring in thewatersheds in which they are located. Waste treatment from concentrated animal
feeding operations (CAFOs) normally includes a liquid waste treatment lagoon. Solids settle to the bottom
of the lagoon, and the liquid waste is applied to crops through aysjprigation system. If not effectively
utilized by vegetation, nutrients produced by animals can enter surface waters by atmospheric deposition,
groundwater transport and stormwater runoff. Excess nutrients in surface water can impact aquatic
ecosystemsand the type and amount of treatment required to ensure that water is safe for human
consumption. DEQ has regulatory authority over swine and cattle operations that use dry or liquid manure
waste management systems and poultry operations that use a ligagle management system (i.e., spray
irrigation). These permitted animal facilities are inspected annually. Most poultry operations, however,
produce a dry litter waste that typically falls under the deemed permitted category (NCAC 02T .1303) and
do not require an NPDES or state permit. Operations that fall into this category are only inspected if a
complaint is filed. Because information about the location, humber of animals, amount of waste produced
or fields on which the dry litter is applied is unkngwaetermining the extent of potential impacts from
animal waste to water quality is difficult to assess. Additional information is needed about the location of
deemed permitted operations and land application sites to assist DWR in establishing new mgnitor
stations to &®ss potential nutrient impacts to aquatic ecosystems and water quality.

4.4. Emerging Contaminants

Emerging contaminants are a potential issue for all watsusface and ground) dhe state. Emerging
contaminants come from a wide range afusces including pharmaceuticals, pesticides, disinfection by
products, wood preservatives, personal care products and industrial chemicals as well as-fivenfumts.
Thesecontaminants are released intowater from multiple sources including conventidneastewater
treatments plants, individual onsite wastewater collection systems, and industrial and chemical
manufacturing facilities. Many of these potential sourdesnot have treatment systems in place that are
designed tadetect, eliminate or treat tlese poorly understood contaminants. While a contaminant may be
unique to a specific source or river basin, many are widespread. The effects of emerging contaminants on
aquatic ecosystems and on human health are mostly unknown, and the lack of appropréygical
methods and monitoring techniques makes identification and management a challenge. The uncertainty of
whether these contaminants are present, their effects on human health and their impacts to aquatic
ecosystems is a growing public concern. Beeaamerging contaminants are not fully understood, it limits
0KS {abilityii2QaINR GSOG &I G§SNJ |jdzl £ A ( &régulatéithelcontarBinabter Y A { &
identify treatment options for water treatment facilities to provide safe drinkimgter to the publicand

ensure that aquatic ecosystems are protected.
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Table3: Issues/Concerns ldentified in Each River Basin

Issue/Concern BRD| CPF| CAT| CHO| FBR| HIW | LTN | LBR | NEU | NEW| PAS| ROA| SAV | TAR | WAT | WOK | YAD
Algal blooms (includes potentially
harmful dgal blooms) X X X X X X
Animal feeding operations (NPDES or
state permit, certificates of coverage) X X X X X X X X X X X X X X
Central Coastal Plain Capacity Use Are
(CCPCUA) NA X NA | NA | NA | NA | NA | NA X NA X X NA X NA X NA
Coal ash ponds X X X X X X X
Elevated levels of bacteria X X X X X X X X X X X
Elevated levels of bromide X X
Emerging contaminants X X X X X X X X X X X X X X X X X
Fish consumptiomdvisoriefor PCBs X X

Impacts to trait waters (temperature,
low dissolved oxygen, habitat NA NA NA NA X X X NA NA X NA NA X NA X NA NA
degradation)

NPDES wastewater facilities and
collection systems (sewer overflows,
inflow andinfiltration, level of treatment,| x X X X X X X X X X X X X X X X X
emerging contaminants, nutrgs,
location of return)

Nutrient management strategy (nutrient|
sensitivewaters) NA NA NA NA NA NA NA NA X NA NA NA NA X NA NA NA

Nutrients (inorganic nitrogen, organic
nitrogen, phosphorus) X X X X X X X X X X X

Onsite wastewater collection systems

(damaged or failing systems) X X X X X X X X X X X X X X X X X
Poultry operations that produce a dry

litter waste and are deemed permitted X X X X X X X X X X X X
under NCAC 02T .1303*

Sediment loads increasirfgabitat

degradation, increased treatment costs| X X X X X X X X X X X X X X X X

for water supplies)
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Issue/Concern BRD| CPF| CAT| CHO| FBR| HIW | LTN | LBR | NEU | NEW| PAS| ROA| SAV | TAR | WAT | WOK | YAD
Shellfish harvesting areas closed (coas
basins) due to elevated btial levels NA | X NA | X NA | NA | NA | x X NA | X NA | NA | NA | NA X NA
Stormwater (includes concerns related
increased volume and velocity) X X X X X X X X X X X X X X X X X
Increasing temperature (higher
temperatures can contribute to algal
blooms, decrease disk/ed oxygen

X X X X X X X X

concentrations, decrease benthic and
fish productivity)

*The location of operations that are deemed permitted are unknown. Information about the number and types of birds inyacaubt found ithe USDA National

Agriculture Statistics Service (NASS) quick stats query tool.
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4.5.Ground Water

DNRdzy R 61 GSNI A& Iy SEGNBYSt& AYLERNIIyd 6FG§SN a2 dzNOS
relying on it for water supplyFor most pult water supply systems in the coastal plain, ground water is the
primary water source.The Central Coastal Plan Capacity Use Area (CCPCUA)-teumntysarea that was
designated by the EMC in August 2002 because of concerns about the viability of gemend water sources or
aquifers. The CCPCUA requires water use permits for large entities that use more than 100,000 gallons of ground
water per day. It also requires that small ground and surface water users that use more than 10,000 gallons per
day register their withdrawal under CCPCUver a 16year period, many large water users in the CCPCUA are
required to reduce their withdrawals by up to 75% from certain aquifers and use alternate water sources.

North Carolina continues to monitor ground watguality and gauge contamination based on the 2L ground water
standards rulesRecently, the Ground Water Management Branch (GWMB) conducted a pilot study in Sampson
and Duplin Counties to assess the most common nonpoint source pollutants in ground wiater5 2 wQa Y 2 Yy A (
wells.] 2y 3 GSNY LIXIFya AyOfdzZRS ONRBIRSYyAy3a (KS &l YLX Ay3
to provide ambient measurements of a large number of parameters and quantify background concentrations.

4.6.Impact from Exessive Flooding (Hurricanes)

In October 2016, the Cape Fear, Chowan, Lumber, Neuse, Roanckanilamo and Roanoke River basins were
severely impacted as result of excessive flooding due to Hurricane Matthew. A special study of the surface water
gualityimpacts associated with the hurricane was conducted. Thirty samples were collected across the seven river
basins and results indicated that any negative impacts to surface waters from the severe flooding appeared to
have been transient, lasting several eks. Water quality returned to prsetorm baseline conditions when flows
returned to normal. It may take years to determine the ldagmn impact to the basins from such a historic
flooding event. Biological monitoring will be done in the future to asdessmpacts and recovery to the aquatic
ecosystems as a whole.

5. Water Quality Monitoring

5.1. Water Quality Monitoring and Pollutant Concentrations

5 2 w &ndbient monitoring programalong with seven monitoring coalitionsollect physical and chemical data
atmany stations across the staf€able 4)Data was assessed to identffpssible statistically significant statewide
concentration changes over time. This statewide trend assessment is a screening tool that DWR is using to identify
changes occurring acse the state that need further investigation and analysis. This could result in pollutant
source identification studies, prioritization for stream restoration work, development of an E&érent
watershed restoration plan, basinwide management plan foaxea or the development of a total maximum daily

load (TMDL).

The trend analysis was developed using a seasonal andaasonal version of the ngmarametric ManrKendal

trend test to determine temporal trends in water quality (Steve Winkler, 20040&ns River Water Management
District Technical Publication SJ2804 UsersNritten SAS Program for Estimating Temporal Trends and Their
Magnitude ftp://secure.sjrwmd.com/technicakports/TP/SJ2004.pdf). The dataset encompasses 1997 to
August 2016, only stations with at least 5 years and 40 samples, and that have at least one sample in the past 5
years (Figure 2). The trends analysis indicates whether a parameter concengaticreasing or decreasing with
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This analysis does not indicate impairment or the magnitude of the concentrations or change. Concerdgfations

the different parameters are different from station to station and from ecoregion to ecoregion. This screening
tool only assessed a change at a specific station over the set period of time. This analysis is to be used as a
screening tool and should nbe used for any other purposes outside of its intended use.

Table 4: North Carolina Ambient Monitoring Program Water Quality Paranieters

Physical Parameters Chemical Parameters Biological Parameters
. Nutrients¢ NH;,, NQ+NGQ, Fecal Coliform BacteriaFresh
Dissolved Oxygen TKN, TP & Saltwater
H Hardness EnterococcuBacteria-
P Saltwater

Specific Conductance Turbidity

Water Temperature Chlorophylia *

Metals ~¢ Al, As, Cd, Cr, C
Fe, Pb, Mn, Ni, Zn

+ Not all parameters listed are collectetiemch station or collected at the same sampling frequer
Generally, all stations are monitored monthly.

* Chlorophylla is collected in lakes and estuaries or in areas of slower moving water such as be
dam on flowing streams.

N The standard fometals changed from total recoverable to dissolved metals as part of the :
Triennial review process. In 2007, DWR suspended sample collection for total recoverable metal:
the change in the proposed metals standard. In 2016, DWR started aojjedissolved metals fo
assessment purposes at select stations throughout the state. At this time, no new metals data is a
for assessment purposes. Dissolved metals will be assessed and included in the upcoming 201
Impaired waters list.

For the purposes of this annual report, the division focused on the changes in turbidity, total Kjeldahl nitrogen
(TKN) which represents mostly organic nitrogen, fecal coliform bacteria, and pH. These are the constituents that
were identified as paramets of concern in the basin planning process over this last year and verified by this
screening tool as areas in which DWR needs to provide additional resources to understand the causes of water
guality degradation.

5.1.1. Turbidity

Turbidity is caused by péctes suspended or dissolved in water that scatter light making the water appear cloudy.
Particulate matter can include sediment, fine organic and inorganic matter, algae and other microscopic
organisms.Turbidity is a pollutanthat generally increasessaresult of nonpoint sources during precipitation
events streambankscouringfrom elevated peak flows, and/or added nutrients which can increase biological
(algal) productivity.The turbidity standard varies depending on the surface water classifica®asen in Table

5.

Table5: North Carolina Turbidity Standards Based on Surface Water Stream Classification.

Stream Classification Turbidity Standard (NTU)
Trout Streams & Lakes (Tr) 10
Lakes (C & B) 25
Estuaries (SC & SB) 25
All Other Streams (& B) 50

14|Page



Figure2: Statewide Monitoring Sites Used to Assess Trends

Statewide Screening Tool Monitoring Stations
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*Monitoring stations shown on this map were used for a seasonal
and non-seasonal version of the non-parametric Mann-Kendal trend
test to determine temporal trends in water quality. The dataset only
included stations that had at least 5 years and 40 samples during
that time period and had at least one sample in the past 5 years.
This analysis is to be used as a screening tool and should not be
used for any other purposes outside of its intended use.
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Figure3: Turbidity

Turbidity Trend* (1997-2016)
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*Data shown on this map was developed using a seasonal and
non-seasonal version of the non-parametric Mann-Kendal trend test
to determine temporal trends in water quality. The dataset includes:
data from 1997 to 2016; only stations that had at least 5 years of
data and 40 samples collected during that time period; and the
station must have at least one sample in the past 5 years. This
analysis is to be used as a screening tool and should not be used
for any other purposes outside of its intended use.

River Basins

16|Page



Figured: Nutrients- Total Kjeldahl Nitrogen (TKN)
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*Data shown on this map was developed using a seasonal and
non-seasonal version of the non-parametric Mann-Kendal trend test
to determine temporal trends in water quality. The dataset includes:
data from 1997 to 2016; only stations that had at least 5 years of
data and 40 samples collected during that time period; and the
station must have at least one sample in the past 5 years. This
analysis is to be used as a screening tool and should not be used
for any other purposes outside of its intended use.
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Figure5: Fecal Coliform Bacteria
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